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Abstract: The Changdeok Palace (Changdeokgung) has been registered as a world heritage site in December of
1997 for its combination of well-preserved architecture and surrounding nature. The palace functions as a
representative tourist location of Seoul as well as a forest within a city which shows an ecosystem within a cityscape.
The Changdeok Palace’s rear garden was opened to the public in 2004 and thus required suitable management and
stable management of the forest in the garden. Study of the wild avian fauna of the forest showed 161 individuals
(Peak count) of 41 species, and dominant species included the magpies (Pica pica), brown-eared bulbul (Hypsipetes
amaurotis), dusky thrush (Turdus migratorius), tree sparrow (Passer montanus), vinous-throated parrotbill
(Paradoxornis webbianus fulvicauda) and the long-tailed tit (Aegithalos caudatus), in descending order. Since the
study area is located near the city, magpies was the most dominant species, but the location was also providing
habitat for various endangered and government protected bird species such as birds of prey and the mandarin duck.
The effect of the visitors to the rear garden of the Changdeok Palace on its avian fauna was minimal, and the study
has proposed future plans for management of wild avian habitat, of visitors and users, of trails and natural enemies.
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Introduction
The Changdeok Palace has preserved its original state quite
well as one of the palaces of the Joseon dynasty, and the
palace was registered as a UNESCO world heritage site
(http://www.cdg.go.kr) in December of 1997 for its
harmony between the architecture and the surrounding
nature. Furthermore, the Changdeok Palace’s rear garden
encompasses the majority of the surface area of the palace
and provides not only historical significance, but also major
significance in terms of its ecosystem, as presented by its
geographical location (Yee, 2006). As a result, the city of
Seoul designated the location as a government protected
ecosystem in 2006 (City of Seoul, 2009).
The rear garden of the Changdeok Palace is comprised of
either plants which have been planted for a purpose or
plants which have grown naturally (Yee, 2006) because the
garden has been closed off to the public for 28 years since
1976. 112 species of wild birds were observed in the forest
found in the Changdeok Palace, and large species,
including the great black woodpecker Dryocopus martius
was also found (Jang, 2007), marking the garden as a
significant habitat for wild birds. Previous monitoring of
the rear garden of Changdeok Palace reported 36 species
(Seoul City, 2001) and 40 species (CHAK, 2002), which
shows that it functions as an important habitat for wild birds
in a large-scale city like Seoul.
In addition, the region including the Changdeok Palace
and the surrounding area not only functions as a forest
within a cityscape which lowers the city’s temperature
(Kwon & Lee, 2001), but also provides various purposes
for users and visitors. The majority of the visitors of the
garden visit for health reasons (Kwon et al., 2003), and the
garden is able to lower stress level and increase work
satisfaction in workers (Shin et al., 2003). Furthermore, the
garden is able to provide a healthier life and healing power
to its visitors (Shin et al., 2007).
As stated above, the rear garden of the Changdeok
Palace is simultaneously a cultural heritage as well as a
supporter of an ecosystem within the city of Seoul.
Therefore, the purpose of the study was to analyze the
habitat characteristics of the wild avian fauna of the city
and to provide a method of maintaining and managing the
garden for use as a world heritage site.
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Materials and Methods
Study site
According to the study on the Changdeok Palace in 2002,
the dominant tree species were found to include Styrax
japonica, Sorbus alnifolia, Pinus densiflora, Quercus
aliena, Zelkova serrata and the Acer palmatum (CHAK,
2002). S. japonica and A. palmatum form the main shrub
layer, while the sub-tree layer included mainly the S.
alnifolia, with the tree layer made up mostly of the P.
densiflora, S. alnifolia and the oriental chestnut oak. The
low vegetation, which is characterized mainly by non-tree
plant species, has not developed.
Such structure provides a stable habitat for wild bird
species, and the garden was characterized mainly by oak
species Quercus aliena, Quercus serrata, Quercus mongolica,
Quercus variabilis, Quercus acutissima with diameter of
over 30 cm. Past photographs of the Changdeok Palace
shows pine trees as the dominant species, but oaks
gradually became the dominant species after pine trees
were burned down or cut down after the invasion by Japan.
On the other hand, since the garden is connected to the
nearby Jongmyo Shrine and the Changgyeong Palace
(Changgyeonggung), the garden is the most representative
forest found within the city center.
Study method
The study course consisted of roadside count, which
allowed observation of the movement, calls and nests of
birds while moving at approximately 2 km/hr along the
original travel pathway, and the point count, which allowed
counting for 30 minutes between each checkpoint. Observation
was done using the naked eye, binoculars (Nikon 8×42) and
the telescope (Nikon ×20~60), and species determination
was done using documents by Howard and Moore (1998)
and Lee et al. (2000). In order to study the changes in the
avian fauna in accordance with the season, the study was
conducted over a total of 4 sessions, one for each season.
The study was conducted in April, August, October and
December, mid month for all.
Study method
The study method studied dominance and species diversity
(H') with the species observed.
(1) Dominance (Dom.): Shows which bird species
account what percentage of the total bird count
(McNaughton and Wolf. 1967).
D=ni/N×100 
ni: The bird count of the 1th species, N: total bird count
(2) Species diversity (H'): Assessed using the Shannon-
Weaver function (Pielou, 1966) developed from theory by
Marglef (1968).
H'= −Σ(ni/N)ln(ni/N)
ni: total count of a species in area i, N: total count of area i
Results and Discussion
Overall results
In this study, a total of 161 individuals (sum of largest
individuals of 41 bird species were found within the
Changdeok Palace. Dominance species were found in the
order of the magpies Pica pica 24.47% (47 individuals),
brown-eared bulbul Hypsipetes amaurotis 6.77% (13
individuals), dusky thrush Turdus naumanni eunomus
Fig. 2. Species and Individuals of birds of the rear garden in the
Changdeok Palace
Fig. 1. Study site and study path of the rear garden of the
Changdeok Palace
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6.77% (13 individuals), tree sparrow Passer montanus
5.73% (11 individuals), vinous-throated parrotbill Paradoxornis
webbiana 5.21%(10 individuals) and the long-tailed tit
Aegithalos caudatus 5.21% (10 individuals). In terms of
seasons, 16 species of resident birds, 13 species of summer
migratory birds, 1 species of passage migrant birds and 1
species of winter migratory birds, which showed a high
number of resident birds and summer migratory birds.
Dominant species were found generally to be species
which have adapted to the cityscape opposed to the species
commonly found in forests, and especially in the case of the
magpies, they are found more commonly in regions which
have experienced a level of urbanization (Lee et al., 2010).
In terms of different seasons, there was a decrease in birds
observed within the transition from the summer to the
winter. December showed the highest count, and the
summer showed the lowest. The total species diversity was
3.06, and while the value was the highest during spring, the
value decreased as the season approached winter. Such
phenomenon seems to be due to the fact that the study site
provided habitat for summer migratory birds and resident
birds, as well as stopping ground for winter migratory
Table 1. Avian fauna of the Changdeok Palace (2004)
No. 학 명 국 명 Apr. Aug. Oct. Dec. Peak Count Dom.
1 Butorides striatus 검은댕기해오라기 1 1 0.52
2 Aix galericulata 원앙 2 1 2 1.04
3 Falco tinnunculus 황조롱이 1 1 0.52
4 Phasianus colchicus 꿩 1 2 3 3 1.56
5 Streptopelia orientalis 멧비둘기 4 2 1 4 2.08
6 Cuculus micropterus 검은등뻐꾸기 1 1 0.52
7 Cuculus canorus 뻐꾸기 1 1 0.52
8 Otus scops 소쩍새 1 1 0.52
9 Eurystomus orientalis 파랑새 1 1 0.52
10 Picus canus 청딱다구리 1 1 2 2 1.04
11 Dendrocopos major 오색딱다구리 1 1 0.52
12 Dendrocopos kizuki 쇠딱다구리 1 2 1 2 1.04
13 Hirundo rustica 제비 2 2 1.04
14 Dendronanthus indicus 물레새 5 5 2.60
15 Anthus hodgsoni 힝둥새 1 1 0.52
16 Hypsipetes amaurotis 직박구리 4 2 3 13 13 6.77
17 Lanius bucephalus 때까치 2 1 2 1.04
18 Troglodytes troglodytes 굴뚝새 1 1 0.52
19 Phoenicurus auroreus 딱새 2 2 1 1 2 1.04
20 Turdus dauma 호랑지빠귀 2 1 2 1.04
21 Turdus hortulorum 되지빠귀 1 1 0.52
22 Turdus naumanni eunomus 개똥지빠귀 13 13 6.77
23 Paradoxornis webbiana 붉은머리오목눈이 10 4 10 5.21
24 Cettia squameiceps 숲새 3 1 3 1.56
25 Phylloscopus occipitalis 산솔새 5 5 2.60
26 Cyanoptila cyanomelana 큰유리새 1 1 0.52
27 Aegithalos caudatus 오목눈이 2 5 2 10 10 5.21
28 Parus palustris 쇠박새 3 2 5 2 5 2.60
29 Parus ater 진박새 1 1 0.52
30 Parus varius 곤줄박이 2 1 2 2 1.04
31 Parus major 박새 6 4 3 7 7 3.65
32 Sitta europaea 동고비 2 3 3 1.56
33 Emberiza cioides 멧새 1 1 0.52
34 Emberiza elegans 노랑턱멧새 2 3 7 7 3.65
35 Carduelis sinica ussuriensis 방울새 3 3 3 1.56
36 Passer montanus 참새 6 11 7 11 5.73
37 Sturnus cineraceus 찌르레기 8 8 4.17
38 Oriolus chinensis 꾀꼬리 1 1 2 1.04
39 Garrulus glandarius 어치 2 3 1 3 1.56
40 Pica pica 까치 9 12 16 47 16 24.48
41 Corvus corone 까마귀 1 1 0.52
No. of Individuals 30 20 19 14 41
100No. of Species 86 48 61 123 161
Species Diversity(H') 3.13 2.66 2.47 2.08 3.06
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birds. On the other hand, the presence of the common
kestrel Falco tinnunculus and the oriental scops owl Otus
scops, which are birds of prey species, is assessed to show
the stability and healthy nature of the forest under study.
With such note, the rear garden of the Changdeok Palace
plays an important role as an excellent habitat for birds
within the city center, with its forest of wide trees, minimal
damage done by mankind and high number of forest birds
and predatory birds when dominant species are disregarded.
Comparison to the avian fauna of 2002
The biggest difference between this study and the study
conducted in 2002is the change in the avian fauna in
response to the opening of the rear garden to the public.
Therefore, the individuals and species observed by the two
years were gathered and analyzed. The 2002 study of the
Changdeok Palace reported 938 individuals of 40 species
(CHAK, 2002). The study also showed 22 species of
resident birds, 12 species of summer migratory birds, 2
species of winter migratory birds and 4 species of passage
migrant birds (CHAK, 2002). Dominant species included,
in descending order, the tree sparrow, great tit Parus major,
magpies Pica pica, rufous turtle dove Streptopelia
orientalis and the brown-eared bulbul, and the species
diversity was reported at 2.57 (CHAK, 2002). In comparison
with the current study, the 2002 study did not show much
difference in bird species observed. There however was a
difference in the count, but this difference can be attributed
to factors such as the difference in the weather on the day of
the observations. However, the number of species increased
significantly in 2004. Furthermore, it is assessed that the
lack of significant difference in the size of the bird colonies
and the constant visitor size do not have any significant
effect on the avian fauna of the rear garden of the
Changdeok Palace.
Management plan for the rear garden of the
changdeok palace
This study and the past studies on the Changdeok Palace
indicated that city bird species, including the magpies and
the tree sparrow, forest species including the great tit and
the long-haired tit, and natural monument species, including
the oriental scops owl, mandarin duck and the common
kestrel, are found constantly in the Changdeok Palace.
Furthermore, the rear garden of the palace provides
ground for feeding, nesting and resting for birds with its
diverse vegetation and vegetative layer structure, and
functions as a representative bird habitat of Seoul, since it
has been closed to the public for the past 30 years. The
opening of the garden to the public in 2004, with limitations
to 3 visits per day, with each visit limited to 50 individuals,
was expected to be detrimental to the avian fauna, but
seasonal comparison to past studies did not show any
significance difference. However, the increase in the
population of magpies, which has no natural predators and
the frequent entering of cats into the palace are expected to
cause a decrease in the avian fauna of the Changdeok
Palace. Furthermore, such increase in the natural predators
seems to have stemmed from the urban regions rather than
from the opening of the palace, and this is expected to
become a significant factor in the future management of
bird habitat.
Management of Avian Habitat
Avian habitat management is in broad terms the management
of feeding management and living space management. In
terms of the feeding management, since the study area does
not have well-developed low vegetation, there is lower
number of birds detected in the area, which suggests that
there is a need for a method which can introduce and
encourage natural low vegetation growth. For example,
there seems to be a need for a method of naturally
encouraging growth over a method of encouraging low
Fig. 4. Seasonal Individuals comparison of the birds (2002 and 2004)
Fig. 3. Seasonal species comparison of the birds (2002 and 2004)
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vegetation via the management of the tree layer or via
vegetation or complementary planting.
The management of bird habitat will incorporate sustaining
trees, with focus on woody plants which function as nesting
grounds. Furthermore, there also seems to be a need to
prepare various nest box to encourage small birds and to
fulfill insufficient nesting grounds.
Clearly, the most important factor in both methods is the
natural status of the rear garden of the Changdeok Palace.
Since protecting its original state is the top priority, new
installations may be viewed negatively, but unlike previous
nest box, the new nest box which will be installed in the
palace should take such matter into consideration.
Visitor management
Currently, the Changdeok Palace is open to three visits per
day, with 50 people per visit, and since there has already
been a two-fold increase in the normal visitors to the palace
with the opening of the rear garden, there may be an
increase in the destruction of bird habitats. The result of
comparison to past studies shows that there has been
minimal effect on the avian fauna. However, there is a need
for a method of managing visitors, since constant visits can
have an increasing effect on the avian fauna.
First, there is no need to increase the number of users and
visitors. While seasonal monitoring showed insignificant
change in the avian fauna, the study was a short-termed
one. Therefore, continuous monitoring should be conducted
in order to analyze factors which interfere with avian
inhabitation, and in order to achieve this, the current visitor
number should be maintained.
Secondly, educating the visitors is deemed necessary.
Visitors must be made aware of the ecosystem of the
Changdeok Palace, outside food should not be allowed in,
and noise levels should be minimized through education.
Management of trail
The rear garden of the Changdeok Palace has allowed
minimal visitation in the last 30 years and thus provides a
stable habitat for birds. However, while changes in the
avian fauna have not yet become obvious, it is expected that
human visits, alongside various other factors, will cause
problems.
Currently, the trail within the Changdeok Palace is a
circulatory one which goes through all sections, which
means that there needs to be a method of blocking access to
certain sections in accordance with the breeding season.
Buyongji (pond) and Okryucheon (stream) especially are
characterized by natural monument species, and therefore,
the area should be secured during breeding season.
The current trail lasts for less than 2 hours, and the trail
should be made to last shorter during avian breeding
seasons. Opening only main sections of the palace may also
be a suitable plan.
Management of natural predators
The lack of mandarin duck hatchlings observed in 2002 and
2004 is assessed to be due to natural predators, which
shows the need to manage the number of wild cats and
magpies. Outdoor cats are known as species which reduce
or interfere with living organisms in forest ecosystems.
There is a high probability of house cats becoming lost or
abandoned and entering the Changdeok Palace. According
to the report by the Korea National Park (2002) on the
detrimental effect of outdoor cats on the avian fauna, the
damage is quite severe, as shown by the cat feces showing
food intake of 37.2% mammals and 13.0% birds. Furthermore,
in the case of magpies, they are expected to decrease in the
avian fauna since they are well adapted to living in the city.
Since young birds are preyed upon by magpies during
breeding season, there is a concern of reduction in bird
count.
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